Abstract. This talk concerns the production of open charm in diffractive deep inelastic scattering. This has been calculated recently in the context of the semi-classical approach to diffraction. A comparison is made to approaches in which the diffractive exchange is modelled by the exchange of two gluons in the t-channel. Two phenomenological test of the underlying partonic process are discussed.
The first results on the production of open charm in diffractive DIS were reported by the H1 collaboration [1] , for the 1994 running period, last summer. Results from H1 and Zeus were given at this conference [2] . The experimental signature is a particular decay channel of D * mesons with a p ⊥ above 1 GeV; so far about 30 events have been found in total but this is expected to increase to at least 100 with the 1996 data. The heavy charm quark mass permits a reliable calculation within perturbative QCD. By examining exclusive channels such as open charm production it is hoped that more can be learned about the total diffractive sample in DIS.
The simplest QCD model one can think of for diffraction is the exchange of two gluons in a colour singlet in the t-channel. Several recent papers [3] present predictions for diffractive charm which have this mechanism of diffractive exchange in common. The leading order graph is shown in Fig.(1) . The black blob in the figure represents the different ways in which higher order corrections and the gluon propagators have been considered in the various approaches. Unfortunately a complete O(α s ) calculation, which would also include a gluon in the final state is not yet available. In terms of the diffractive structure function, these corrections are expected to be important when the diffractive mass is large compared to Q 2 . More exclusive predictions for diffractive charm production are only available for the pure cc diffractive final state. The differential cross sections for transversely and longitudinally polarized photons can be written, in the double leading logarithmic approximation in terms of the square of the gluon density, G(ξ), as follows Rapidity FIGURE 1. Two gluon exchange in the t-channel.
where α is the momentum fraction of the virtual photon carried by the quark, p 2 ⊥ is its transverse momentum squared and ξ (or x IP ) is the longitudinal momentum fraction lost by the elastically scattered proton. The factor C parameterizes the required extrapolation from t ≈ 0 to the integrated cross section, C ≈ Λ
2
QCD . An alternative view of diffraction, known as the semiclassical approach, which is very close in spirit to the aligned jet model has been developed recently [4] . In this proton rest frame calculation, leading twist diffraction results from the scattering of asymmetric partonic fluctuations of the virtual photon from the soft colour field of the proton (i.e. those configurations containing a parton which carries only a small fraction of the photon longitudinal momentum). The presence of this 'wee' or 'slow' parton, which necessarily has a low p ⊥ , allows the fluctuation to develop a large transverse size by the time it arrives at the proton.
Configurations in which the wee parton is a charm quark are suppressed by powers of the charm mass, these include the contributions from the leading order cc configuration and the corresponding QCD Compton graphs. The dominant contribution is O(α s ) and contains a wee gluon (cf. Fig.(2) ). Expressed in terms of the momentum fraction, α ′ , and transverse momentum, k ′ 2 ⊥ , of the gluon the differential cross sections are given by [5] 
The heavy charm mass ensures that the cc-pair stays small in transverse space and behaves like a gluon terms of colour. The superscript A, which stands for adjoint, is written here since we are effectively testing the protons field with two "gluons". The eikonal factor W A parameterizes the interaction of the system of partons with the proton and depends in general on the transverse momentum lost by the wee parton. Taking its trace projects onto the colour singlet configurations relevant for diffraction. Integration over the final state variables of the wee parton in the leading ln(1/x) approximation gives
where y ⊥ is the transverse separation between the gluon and the cc pair. If one boosts this system to the Breit frame, the initial state, off-shell, 'slow' gluon turns around and may be reinterpreted as an incoming gluon of momentum fraction y which lies between ξ and x [6] . In this frame we have boson-gluon fusion off the diffractive gluon density in the proton [7] with an additional final state gluon (cf. Fig.(3) ). The p 2 ⊥ spectra is then logarithmically distributed between m 2 c and Q 2 . This should be contrasted to the much softer spectra expected from the two gluon exchange graphs where typically p 2 ⊥ ∼ m 2 c . Note the above cross sections are also enhanced by a logarithm at small x over configurations with a wee quark. In addition the constant, h A , is expected to be considerably bigger than its equivalent in the fundamental representation (h A ≈ 16h F ) providing a further enhancement [5] .
In order to distinguish which type of graph is dominant we propose two phenomenological tests which reveal the nature of the underlying process and reflect the mechanism of colour neutralization which produces the different diffractive final states. Firstly, one may ask how many diffractive charm events survive above a given minimum p 2 ⊥ . To examine this we plot the quantity
in Fig.(4) .
We may also examine the expected mass spectra for the different final states. In Fig.(5) a normalized mass spectra comparing the mass of the charm pair, M cc , with the total diffractive mass, M, is shown. For the cc final state of Fig.(1) M cc = M, up to hadronization effects, and is represented by a block, where the width of the block represents a guess at the experimental uncertainty of diffractive mass measurement. The other curves in the figure represent the ccg final state of Figs.(2,3) for which the mass of the pair may be considerably less than the total diffractive mass, as a result of the 'slow' gluon in the final state. Details abut how the latter curves were arrived at and the meaning of C s are given in [5] . An additional means of distinguishing the underlying diffractive mechanism is the energy dependence of the two processes. In the two gluon model a steeply rising gluon density, taken from a fit to F 2 for example, produces a rise in diffractive charm events that is twice as steep with energy. In contrast the semiclassical approach the energy dependence is flat, at least at this order, corresponding to a classical bremstrahl spectrum of gluons.
Given the increase in statistics of Hera for the 1996 running period, it is hoped that these phenomenological tests may be performed very soon. 4328.
